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Intended Learning Objectives (ILOs) ^ 1 D)o 


By the end of this lecture the student will be able to: 

1.Identify the aetiology, diagnostic criteria and complications 
of rheumatic fever 

2.Summarize the pathogenesis and features of rheumatic 
fever 

3.Correlate between pathological features, laboratory 
findings and clinical course of rheumatic lesions. 
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1. Part 1 (10 min): definition, etiology & pathogenesis of 


rheumatic fever 
2. Part 2 (20 min): pathology of cardiac & extracardiac 
lesions 


3. Part 3 (10 min): diagnosis of rheumatic fever 
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Rheumatic fever ලි ) 


Definition: 
An immunologically mediated, multisystem inflammatory 
disease that occurs after group A B-hemolytic streptococcal 
infections 

bRÁmspiimmtorásease is the cardiac manifestatio 
1rhgjumgtifgiever 15 years 


2. Overcrowding, bad ventilation (low socioeconomic 


qi 


“A sore throat COn 


can lead to a 
broken heart” 


conditions) 


3. Familial predisposition 
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Rheumatic fever 29 


pathogenesis: Streptococcal throat infection 
ұ — Has antigenic similarity to 
Release of M protein (from bac cardiolipin 
wall) | 
Formation of Ab & CD4+ T cells against M protein 
e.g. ASO | 
Ab & T cells cross-reacts with cardiac 
tissue 


Inflammatory response & Tissue 
damage 
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Rheumatic fever €) 


Pathogenesis: Antigenic similarity (cross-reactivity) 


>It is a hypersensitivity reaction caused by antibodies 
against group A Beta hemolytic streptococci 

> |t occurs 2- 3 weeks after upper respiratory tract 
infection (time needed to generate the ii 
response) 


> The bacteria is absent from the blood oV 


rheumatic lesions. 


I š https://i.ytimg.com/vi/u9_vnP3WQvw/hqdefault.j 
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Rheumatic fever ©) 


Pathogenesis: Antigenic similarity (cross-reactivity) 
Antibodies & CD4+ T lymphocytes against 
streptococcal antigens (M protein) cross-react with 
human tissue antigens (mainly CT giytdproteins & 
sarcolemma of muscles) activate complement, 
macrophages & initim@@=zytokine-mediated 
inflammatory response Tissue damage 
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Etiology and pathogenesis (Quiz) | j 1 


t 


Q: List two predisposing factors of rheumatic fever? 


Answer: 

Predisposing factors are: 

l. Young age: 5 - 15 years 

2. Overcrowding, bad ventilation (low socioeconomic 
conditions) 


3. Familial predisposition 
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Rheumatic fever ©) 


Clinical course: 


A. Acute B. Chronic 
pnase 61:02 (නා = 
Heart & extracardiac Heart only, specially 
tissues (joints, brain, cardiac valves. 


N.B.sRiiraegryliac lesions resolve completely without 
chronicity. 


* Clinical manifestations of the chronic phase usually appear 
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Rheumatic fever 


Pathological reaction: 
Aschoff bodies: 


Pathognomonic for rheumatic fever 


LE Р. 
Lowa A 
Ў, LI 


Grossly: 


"  Paravascular, 


https://encrypted-tbnO.gstatic.com/images? 
q-tbn:ANd9GCTXAkd9uOyOrxP5Z4a77257efv2wqfNYdMPgu 
8DiVF3Cf9w 38WwQ 


" Small sized (1-2 mm), 
" Hardly seen by naked e 


" Gray white nodules 
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Rheumatic fever > 


Pathological reaction: Cont. Aschoff 
bodies: 

Microscopically: 

- Central area of fibrinoid necrosis 
(fragmented collagen), surrounded by 
plasma cells & activated mononuclear or 
multinucleated macrophages (i.e. 
Anitschkow cells) 

- Later: the nodule is surrounded by fibrosis 


(develops after years) 
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A Rheumatic granuloma 


Pallsnan нане, КАЛЛЫ елла narret 
Rheumatic granuloma 
(HE) x 100 


http://medchrome.com/wp-content/uploads/2011/10/Aschoff- 
body.jpg 13 


Rheumatic fever 


athological reaction: Cont. 
I. Rheumatic heart 


disease: 
All layers are affected 


(Pancarditis) 


; i і 
Vegetations Myocardial Ascholf body Fibrinous pericarditis 


http://www.stepwards.com/wp-content/uploads/2016/01/Rheumatic-Heart-Disease- Pathogenesis.jpg 
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Rheumatic ස Ө 


Pathological reaction: Cont. 
I.A. Rheumatic myocarditis: 
Ч Acute phase: 


* Edema & Aschoff bodies in the interstitium of 


https://encrypted-tbnO.gstatic.com/images? 


m 
th e myoca rd I u m HQv8n a miQ с 


* Rarely sever* fulminant myocarditis 
Acute heart failure & death. 


Ч Chronic phase: Myocardial fibrosis 


https://encrypted-tbn1.gstatic.com/images?q-tbn:ANd9GcT o- 
JvWCmDMF GxVrJrFEydvipxWTNe8hYX5audEZ8BT AIUDVLAPq 
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Rheumatic fever і 


Pathological reaction: Cont. 
І.В. Rheumatic pericarditis: 
Acute phase: serofibrinous pericarditis 


Fibrin threads are deposited between visceral & pari 


layers 


Fibrin strands 


tr 22 PRES Z: 
КУГ, "205 
ЕДИ Ў 


http://2.b p UdFHAJI/ io- http://www.brown.edu/Courses/Digital Path/systemic. p cardio/CV85.jpg 
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fibrinous_pericarditis_detail.jpg 


Pathological reaction: Cont. 


[.B. Rheumatic pericarditis: either resolves or becomes 
cH НЕ ic phase: | ~~ 


resu um „7 bs, 


White patches of | Adhesions between Adhesions of 
fibrosis on the both layers of pericardium & 
heart surface (milk pericardium mediastinum (adherent 


mediastino-nericarrlitis) 


| В "5 
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Rheumatic fever € 


Pathological reaction: Cont. 
I.C. Rheumatic endocarditis: 
Lt. side is more commonly affected. 
I.C.i: Mural endocarditis: 
* Acute phase: Aschoff bodies in the mural 


endocardium lining of the posterior wall of 
Lt. atrium 


> Chronic phase: white fibrous patch of 
posterior wall of Lt. atrium (MacCallum's 


patch) due to healing of | iSc 10 bodie 


И 172-109] 
г БШШ 


7 40 
' //41 7 


https://upload.wikimedia.org/wikipedia/commons/thumb/ 
9/97/Rheumatic_heart_disease 
%2C_gross_pathology_20G0013 | lores.jpg/220px- 
Rheumatic heart disease 

962C gross pathology 2060013 lores.jpg 
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Rheumatic fever 


Pathological reaction: І.С. Rheumatic endocarditis: cont} 


I.C.ii: Valvular endocarditis: (most important) 
(Mitral alone 75%, mitral & aortic 25%) 
> Acute rheumatic valvulitis: 


" Cusps: swollen (inflammation, edema) 


return ඔක em 


m quts 
" Vegetations (thrombi): formed of platelets 3 ҮЗ И 


Site: - Along the line of cusp closure (due to 


endothelial damage) i.e. atrial surface of mitral & 


tricuspid valves, ventricular surface of aortic & 


http:4leasmingradiolagy.com/lectures/ 
u | m O n a r va [уе © cardiaclectures/Heart9620Inside9620and 
y = %20Out-2012/data/images/img32.jpg 
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= Multiple, small, arav lesions. firmly adherent to the 


Rheumatic fever 


Pathological reaction: Cont. 
I.C. Rheumatic endocarditis: 


1.C.ii: Valvular endocarditis: 


> Chronic rheumatic valvulitis: "UU Redi а 


oii n. se Sims. "TT 
Organization & fibroSis” the cusps appear fibrotic, thick?" 
irregular with Carcified patches stenosis (fish mouth, 


button hole). incom nete 
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Pathological reaction: Cont. 
Il. 1. Rheumatic Arthritis 


» 


V Y V WV 


Rheumatic fever 


Migratory (fleeting) arthritis 


Affects large joints 


https://im 


Heals with no deformity (articular cartilage is not + affected) Б 


Grossly: the synovium is thick, red & granular 
Microscopically: Acute serofibrinous synovitis (congestion, 


edema, inflammatory cells) 
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Rheumatic fever Í 


Pathological reaction: Cont. 
II.2. Rheumatic skin lesions: 
A) subcutaeneous nodu 


O Small, firm nodules 


Ч 2-20 mm in diameter E o 
d Over bony prominences & extensor surface 6 
Ы Microscopically similar to Aschoff bodies 
B) Erythema marginatum: 


Macules with erythematous edge & central clear 
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Rheumatic fever ©) 


Pathological reaction: Cont. 


II.3. Rheumatic brain lesion: (Rheumatic chorea) 

d A reversible neurological disorder characterized by rapid 
involuntary purposless movements 

Ll Due to inflammation of the basal ganglia 

11.4. Rheumatic lung lesions: Mery rare е. g. Fibrinous pleurisy or 

rheumatic pneumonitis 


11.5. Rheumatic arteritis: Type III hypersensitivity reaction. 
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vfehology of cardiac and extracardiac lesions (Quiz)  Ў 
Which valves are commonly affected by rheumatic 
fever: 
A. Tricuspid , mitral 
B. Mitral , Aortic 
C. Tricuspid , pulmonary 


D. Aortic , pulmonary 
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2 


athology of cardiac and extracardiac lesions (Quiz) 2 f ) 


Which valves are commonly affected by rheumatic 
fever: 

A. Tricuspid , mitral 

B. Mitral , Aortic 

C. Tricuspid , pulmonary 


D. Aortic , pulmonary 
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Rheumatic fever > 


Clinical Manifestations 
Acute Rheumatic Fever i: Ta as, 


Valvulitis: s 
whoosh swish Š 
: 
ආ 
* wa 
E 
ASOtters l^ 
erythema marginatum 

subcutaneous nodules 
2.3 
SOE 
Ë бш 
feos 
o Š € 
BES 
20€ 


Aschoff Nodule ie x Sydenham's chorea (St. Vitus's dance) 
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Rheumatic fever ©) 


Diagnosis: Modified Jones criteria: 


Major criteria: Minor criteria: 

* Carditis (most * Fever 
common) * Arthralgia 

* Arthritis * Leucocytosis 

° Erythema 2! Erythrocyte sedimentation 
marginatum fate (ESR) 

e Subcutaneous ° C-reactive protein (CRP) 
nodules ° Prolonged PR interval 
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e Rheumatic chorea 
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Rheumatic fever ©) 


Diagnosis of rheumatic fever: 


2 major criteria + evidence of streptococcal infection 
OR 
1 major criterion + 2 minor criteria + evidence of 


streptococcal infection 
N.B. Evidence of streptococcal infection: 
- Throat culture 
- Serology for streptococcal antigen or antibody 
e.g. Antistreptolysin O (ASO), Antistrptococcal DNAse 
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Rheumatic fever ©) 


Complications: 


1) Heart failure: Due to: -fulminant myocarditis (in acute 


phase), 


-Valvular lesions & pericardial adhesions (in 


chronic phase) | 


2) Increased risk of infective endocarditis. 
3) Valve deformity: leads to hemodynamic abnormalities 
more fibrosis 


4) Tight mitral stenosis „atrial fibrillation Lt. atrial .. 


New 


iagnosis of rheumatic fever (Quiz) С ) 


A 12 years old girl presented to her family physician 
complaining of fever and pain & swelling in the left knee joint 
that persisted for 3 days then disappeared, and reappeared at 
the right ankle. Her Laboratory findings showed leucocytosis 
and elevated ESR. Which of the following statements describes 
her medical condition? 

A. She has one major & two minor John's criteria. 

B. She has four minor John's criteria 

C. The patient can be diagnosed as acute rheumatic fever 


D.“If' her ASO titer is elevated; rheumatic fever is the diagnosis 30 


iagnosis of rheumatic fever (Quiz) С ) 


A 12 years old girl presented to her family physician 
complaining of fever and pain & swelling in the left knee joint 
that persisted for 3 days then disappeared, and reappeared at 
the right ankle. Her Laboratory findings showed leucocytosis 
and elevated ESR. Which of the following statements describes 
her medical condition? 

A. She has one major & two minor John's criteria. 

B. She has four minor John's criteria 

C. The patient can be diagnosed as acute rheumatic fever 
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Key points 2 f ) 


* Rheumatic fever is an immunologically mediated, multisystem inflammatory 


disease 

* Pathogenesis of rheumatic fever involves antigenic similarity theory 

* Cardiac lesions may be acute or chronic, while all extra cardiac lesions resolve 
completely without chronicity 

* Aschoff body is pathognomonic for rheumatic fever 

* Rheumatic heart disease leads to pancarditis 

* Rheumatic arthritis is a fleeting arthritis affecting large joints 


* Modified Jhon's criteria are used for diagnosis of rheumatic fever 
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1. Mitchell R. Blood vessels. In Robbins and Cotran pathologic basis of 


disease, 90% edition. Kumar, Abbas & Aster (eds). Elsevier Saunders. 
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